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(54) METHOD FOR INSPECTING FLAW 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance performance in 
evaluating a defective configuration quantitatively by 
applying an alternating magnetic field to a subject for 
inspection, and scanning a flaw inspection area on a 
plane using each of detecting arrays. 
SOLUTION: A micro EOT probe 100, having a magnetic 
transmitter 12 which includes eight exciting coils A to H 
and having a magnetic field detector 1 1 including four 
arrays of receiving coils, is designed to be movable 
relatively by a controller for the Z-direction of a tube 
for inspection. For actual measurements, application of 
an alternating magnetic field to the tube for inspection 
is set in a predetermined state by selection of the 
exciting coil to be held in a transmitting state, and the 
probe 100 is inserted into the tube for inspection. As 
the probe is moved relatively in Z direction, detection 
data are collected from each of the receiving-coil arrays 
that are scanned circumferentially by switched scans. 
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[#i*flt#©$5B] 

*«j£r*Mfc©tfcfflgi^W-r*6©=£ffl<,> > 

^t©a»©»*««*w set zttm 1 1 z>um& 

mutomttn tempi s n fc«&©sam& mm*** *> a 
^Wrwai^^^K^s^jie^JSftfcfc© 

#t z'g&tt&Kmimmz -a-s c £ k. «* g mibs?^ 
^t?*>©£fll<,>, 

rngvommftiummzmz c t -r 
i tc*m<Dmm&m>m. 

[000 1] 

^ccw-r-sfc©^*. 

[0002] 

[fi£fc©fcffi] ttm*mVtfm*$Mt2ltZt6tj;<& 

&&£©«*>«:. fi^jg^fia^. mmmmzm^zxm 
&£-«*&&©#*£„ cti6©7?a©^^. m«p 

WR mfri} 7? > r ©»^#&£Sli|fflflr©5£»!tfcS& <b*(c 

Steffi (ECT : eddy current testing) tfj£<fflt,> 
hflXK>Z>. 

[0 00 3] COECTfSait &tfcfi!B5 £ 
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K:«tilS^rtCciisa3n^?©msS©^*t*SS*5. 

&©*m*>*HS©#GE. *si»«sa^js^w^©i=t 
mt££K.&~ixmt?z>zt*mmisX, mt&maom 

at. 35sisSfi8^En»-rsn^^©^>f-^>^©^^ 
*\ c©n-f;i,<i:tt^iniK:g:W6n/c«iaffl3^;Kc^ 

vaicttLxg&m&zffljaLx, m%mnc£.c%>%>& 
m<o$mm* : ®m.~f z c t cc <t o . «^s^tcsfe o & 

[0 00 4] ECT^3tft*ffl^-r. «*.«BHP 

^tSMSSrtKJRM^ nfcl»y6£g©£§i<g{c#?£3- 

A<*ft&:/n-:/©M±tc. ^ -Ol>ffi£<gMffi(ciSjw 
/c — :>©?S^©i2>lf*t&Wifcfc©£ffl<,\ c©^p 

[0 00 5] 

<fc5£tft*©ECTtfc*arc«. wtkmnicmETzx 

K*£©a\ £/c-£©aS3fc£©tftU»BgiT\ 
^©^fiSffifSfcraS* 1 *^^. !Kf(c. M^©^»«: 
fct^-CttM^©^tt*«iE-r.5fcJi?)«:fe^aE)!2:< ffl 
l>6titl>4E C T^SE?4«:*jW-SH5ieraS©»9i*iM 
istitfeO, ^©ffiS^o^Kfc^rfc^^ 
«©«SM©^©SfS«A^ 
[0006] g/c. ^©ts^a^tc^L. mr^©«fc ^ 

c^ras*!*^. a*^f©^j^*ai«-r5cctt^R6j# 
[0007] ±iHras*{c^r jfesnfcib 

tc. *»W©»«©BW«. *OEffiHrt©Sil|itefii«{cW 
[0008] 

[ss*s?&-rs/c«>©#&] ±fBaw*^^trs/c 
is*^ i {cteig©^«:^5^^^«. 

<b*e«*IHi^CC J; O^WU-?^^©^^® 

i^t^STftot, mismmiH^mtLx. m&&.%L 
s^j©^iiit v a *mf&t zm®.<D&muzm-r z & 
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s*>©-c*-s 0 

i o o o g ] *mm* $m#icMLTwm2tiz>&.ffi, 
mm&wm? &&&&&& t<Dm*t{(Lm.&m>icm*3: z> 

[ooio] bj*>. MfasB^m#e*fflt»rtf 5*at io 
r^saE««-enai-r4i«{c v «(riB8afaaw*©©«& 

t o o 1 1 ] m&ttmm<m&im.wmt<cxM&-- ? 20 

[0012] bp*5. ®.im£.$ucmrz>mMim&m> 

£^<fc©ffift<ailM&fc:*tLT. fitfie^is*imr u 30 

[0013] U-iX, — @©mtfc£3E«: <fc 0 . ®:*rtfc 
my u -< ©£5>j$fc»©s<,> k#s& zftttmog-mmtj: 

tzwmicftvx. &&mr u ac± tern* z#mm 

±&nS&ttj:2>. 40 

[0014] *miic&^xnhiriz&mmtj;wm®. 
m»Mfc©#tft^£#Hg^fcttLT^fcfc& 

i*. ifcg^ffj&fiJBrtt J; &*pg©5gfii?ttK:fOT-r -5 
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flra@©5 ^-rtx^tam-r* *>©fc#t?4>©-c*^ 0 

[0015] #G8§iW?«2 {CfBlS©»««a£*ffitt, » 

*^ i (c^ig©as«^a*ffi{c*si>r, ®riBtteBH*:**<g 
fc©-c;fcot:. mriB?a^W*Si l/T. WIB 
tfctfiT U -f ©&* *m^^ft©^|6j«:i25U3 tifcS 

{ci*^jffif<j$nfc*>©*fflt,^ &&wt w»(caa» 

u ^mruY«©i43iU/tBtfie^tt«*».5ci 

[0016] **&##«***&-*-*>© 
^<*> -e**«£{c. ©#^<*©8HS&3l35ffl(c# 

[0017] #&Wr Wrtt. 1IBR®flB&UftttX?#s 

[0018] c©«t 5ftWM&to&®*:m^tcikmrA 
=srEPftirr * i*cc. Mi2ss^a^a©s^WT u c 

g«tS^ft©««^ffiH*B5t«K:^s-r€.„ 
[0019] c©«fc^«:. m^m^mo^kmru-i t 
LT. JS^©5a^tfea^%^lS|«:ge?iJL/t:«fiR*» 

ift<X>f s . ^SCC J; o ? A3ri4lft£&ff 5 C £ 
*s-c#. cn^feHHru^ *e«*S^|*©S^(6j«:tB 

[0020] *fc±$£©jta©*&ai. KriB^tbr © 

^^^^^-^^©^SRaf/XB&fB©^!:©^* 

«a*s*-c«. §«»^©Sis«^«BH«:#tt-rs^ 

[002 1 ]%*$. *A9it*. ««l!J*lt*:*. «F«3ffiM 

[002 2] «nmi3 «:gB«s©#p««i5e*jsw % n 



s 

* c tec * *^©3£^&*§EfflnH£g©&* k 

•Sfc©-C*>S„ 

[0023] *mm. mmistt&m&&i]mic*s\,> 
irz3zmmm>m&{k&*mmK.® ffl*©aj 
[0024] cc-c. 2^i^fiaj©<DEffljn6ig». mmmn 

So 

[00 2 5] *I£K©S«^2^^-C«. _ki£©«fc 5 (C 

j&s 3 ti -s. si > ccn& £^&©£ fln#ag©# * 
icoivc. mmkfH^st<D^mr u -< ©&*tc xvmm 

[ o o 2 6 ] o$ o . *^©5?ft{c«fcti« t &tmm 

[0027] 

m> — 3©jU6©^«:-Pi>r» s l ~@4£#M0T 

i&93-r£. iitca, *sus©»«©«aE^tcffl«,»e> 
tiss^«i^is©—w-c*^. mmomkw im&t 

[0028 ] 00«, W. 
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«©^b*^wr4A:j?)©*^cD?a^w^ia^fiS 

-TSS&a&tHgl 1 i**-#tciaW6*ifcfc©-C*£. 
[0029] GBi§ffefi&l 2«, v-ffOECT^D- 
:/l o 0©^tSiK:E5iJ3ti/c«®:©/O->--+M©!ai 
ia:3^i,&ff;tfcfe©r&»). *HSS©^SS©«^{C 
it. HI (b) (C7jrrj:5Jt. S^l«:««^rapg{cBe 
5>J3*afc8ffl©S;@3^JUA~H*{iA-ri>5. 

10 [0030] cn^8ffl©ag3^;l/A~HKtt, rTci 
~H©-5 *> v 4>& < <t 1 <I£iliRLT3£d£l&fiBfi*f * 

mwijaftmzBifcrzzt&x-sz. >m. #.mmm 

[oo3i]««, omm^jfrA. c> e, g*i^ 
20 ^{c^mt^ssi-r*. <3>®e3i-f^A~H©-r^-c«:i^ 

[00 3 2] C©«fc^{C. ISfftfllgiT-SSljgra-Ol,* 

tttttcjecr. «*ia«rt©^fiaJs*iEn*psnri>-5 
^f©^s8»*5Eijftn s nx ^^mmic^u 

[0033] M^ffiS 1 1 «\ tuaL/tiaen -f^A 

~H©^sfl9«:«^ 6nfc«®t©«iwr u a 

cn6a^t©^aru'f«i5fasjfi^<tsi 2 <® 
g^-fM-H) i©+ffipf(ftg*ia(,^ccg*afita{cgB 
sntus. *siss0^©*i^. — ?<mmr\s4\%. 

01 (b) {C^-Ti^tC. v^i/aECT^O-^l 0 

40 z&m^-oi'Ti'jickvmmztix^z. 

[0 0 34] MK. SI (a) tC7rc-rj:5K:. ±I2©§ 
§3^;i/ru-fB7-{i'aECTyn--^i oocdu* 

lpJKt|-4?>J <m§<t:3-OUTW~iii4§fI:3>OU7 

^#Kssp^«fc»jb*^j:^«:. mmftm® 1 2 i©ffl 

=> A)\,T \sA ©?iJ&«Ctx{cRS3£3ti-Sfc©r«&l^ 
[0035] ISm^WS 1 1 *fiifiW-51gS©S«n 
50 ^TU-r©§^CCfct,»r«, #S<t3^;b*JJi^X^ 
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[0036] ±IB^^ ^^>y^at(Cj:i3JlH^fi«^ 

©&SRtf/Xtt&tI<^fc«:S-3< em^J (EMF : 
electromotive force > fctfctrr*,, C©EMFffl*i 

[003 7] «±K§iW0fc8{i(DS&ia3^;l,A~H* 
li^ffiifcv-f^dECT^a-^lOOtt, *gt£2 

•/i-ciECTyn-^i o o*mtfmm*}-czj3finc& 
[0038] jii£©a45&cB$i,T«. ££fit£Sut-r-5® 
oofctfct&SPRrttcfiiAU ^o-^*z*[fiik:ffi*f^ 
©<fc5tcbT. *S^W©8S&t&£f8H©£tgli£M:KK: 
[0 03 9] CCT, #§&©&SS©V-/ i-HECT^a 

-:/i o 0©J:5Cc\ ^oos<f3^;u*^^iSKcK^J 

mti&mm<&£m<Dik&i>i aim t & v . c #» @©j£ 

S"C#7 W CT £ (D&mffim* Att £ C i A»r # S . 
[0040] ^«C. 02~04£#ff&U Jhiav-^n 

ECT^a-^ioo^r, m«msu%£§©e 

0*> £&©2 lrtKjfAUTZ^jSj (JjSMfCgifcfr 
[0 04 1 ] aiS3-<^A~B{C4:035!^ia»^ErttJP3 
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n*e&<&2 i©M«irtK:, suti^sa^BKD^s^j* 
zMzmmmKtt'gvmtftzvxM 2 2 

t©*P62 2{C«fc-,r^b3tiyt?Sm^iC«fc-5SaE^ 
«. &*©^fn-Ol< (S2tp5CW — XDSfta-f AT 
W©gfs:a^.>t'a~e©#fa$8S*rt:t,>-5> (cj:->t 

smsna (c®sm$nfc«#*^iig2 2*>6©^ps 
[0042] cct. — -3<D&m^j>\>K.&.m-rz£.. 

— o<0%M2 2{C*ri/T, J®ie3-/;t,A{CJ:.5^«-^ 

to v &m?zctti3;z. -eo-c. 

SftS. C©EMFffl#m#«f«&Lfccfc5te^ffii**l 

r. EMF^tt^-^ibra^fjL-^ftfec^s 
ft*. 

[0 043] C©i5&SS©3-r^^©EMFftffl 

EMFftffi^~*<Daaft#«fr9. SEMFj^fflf- 
[0 0 44]K±©i^(C l W*dECT:7'D-:/l 

0 0 z&mmfttemxvx z^tc^tts-a-si^tc. 

X 9 * > 4fj£S<C J: D &m * ©£• * rt> 6 E M F ik 

30 wm<o±mKm?zxmw&7 : -- j !**:nz>ztifixz 
[0045] c 5 vx®btitc&m<Dm®&Mwm<D 

z^rifii. «Si*«:^o-^©Ji7Er(Sj (e^isj) . ftp^-o 

©S«=J ^ JVT U >f *«fiS-r i Sf3 Jl/ a ~ x ©#*| 

fcm^fcZ00«is©*ccfi?»^s©ffl*ig:SL/. c© 

40 Z0IMK?fl/tEMF«aif-f4^O?h^C 
ifCcfcD 3^7cS4^BUT(,^„ 
[0046] 04 (a) W. 2©®^^ 

e»n/c. ts*ise©^ffi{c3^-r*eis©e«ffiR^/x 

«tftffl©^t©^«r*l,ri,>S„ 04 (b) 

». rai;^fieE«En»nt^§{c*jws^2s«3-r;uTu 

^(Cj:&ISjR«*L'Cl»«. 04 (a) i (b) i*th 

mLxfrfrzxiK.. tsicg.mB.mwi!mmx$>-z,x 

50 fc. »lSM3^^TU-Y(CJ:5«S*<!:®2Sm=i'r^ 
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y u (c«fc zi&gkt it^jmifi^ti -on^. 
CO 0 4 7 ] Jhi$Lfc<i:$tc£m:3-Ol'T Wfcj:*)^ 

^d-^l OOWZ^fflftB* 1 . Sfl^-Ol'yiW©— 

^J#ft:wxu-/ctK&# (a) t (b) i{c^$nrc> 

(a) rcO^SSm^^^Tt-^CDagga^i. S3 

(b) r©fMS«3-OUTU-f©{mw&£«:|g|C-C 

10 

[0 048] 1/*>U »3ff3-f;l/7U-fiI45f 

1 2 ©&SW«tt0 3 ( a ) b ( b ) tTttHfc 

OfciStc. Si3 -our u {c «fc o r#t& z>ftmm 

[0 04 9] ^96«©v^oECT^D-^l 

4*TaM5U*ffi;t'C»,».S©-e, Sii3^AA~B^ 
mtfc«<i: L/c»^©^3^**. a4{C^3<l-S3^ 
7C0 6 L -CM* Zft15&Vi<D <t> ©#ff- 4 9 *) f#6 tt£ . 

[0050] JW±©J: 5tC, #syfe©7fct?§©g?m&£# 

[005 1 ] H(C. iSie^ -OUA~H©5 *>mmic¥Zm 30 

ifoi§=i-ouA. c. e. G&mmicftmttmb-rz) c 

t, J^t/ci^«{ctim3Se©^«aE«5Hrt€:^2 

fctg^tcf? e> n £ 4 t$c© 3 ^tc0 t « $ tcmte?>ftfc& 

«&WT*3:fc^*^3^yW©7!|»# (it 4 
AfWff^Ci^-C^. l5l-^S^{COI,»-CM«C 
2H&© 3 ;*7C0#*» 5, ftA: C i <t fc s . 
[0052] t © «fc 5 K, »&©#!& *3£^?HSEPfln« 40 
m<D&* (C*JC>r»«l2^©SS«l3£®HF , 3©*S*?f 

£. ^^©^©^^^{cfcnt*. * 
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[0053] cn6«tt©3»SHtt. 09^. tf. 
RB«:»U-C^8o»&3^cHiltt®tftrr4ia:ir. 

-r-s^©t*B (^n-^»-e-©s*tfli*>) . o^ps 
ertm> ®^©ffl#&£fcotvc©i¥ffli*i»53&s, * 

n& *>©-*?»#<, cn6©i«ia©5*H>-r*v&t& 
a-r -s t © fe^tf ©r * 

[0054] fc*. JdfcLfcSateE^«C*(,vctt. * 

tt©tfi^^ ; &F , 9M(ii*'p.ai«-r5»^*ffli»r*^© 
fcccttft<. ©«©»&#*#«(*>?>»« 
aHMKzwftDtoKK&r. ¥M*©*>©t?*-?-c*> 

[0055] 

*ffitt. XRS«tt©«SW*^«©tttfe[S)±*^L» 
£*>©-e&£„ 4^<DSMM*&#&R. «S£«S 
fflrt©M@l&as«©fc«>CcW«j&ms©^|iBflffli*iBii 

s c £ *>©t?&£„ 
[■HKDMittiiMi] 

[01 ] *^©-ISfe©^fcj:S«l2^{cfflu6 
ns-o©jpst^^@{cK-r s«ps«^0-c* 
[S2 ] 0 i cc^-r«««a^a{cj: •jastaseg*^© 

[03 ] < a) tt. 0 1 ©SS#tfc£&g©:/ci--:/aitt 

«^«rt©^ffia€i{c<ag-r -st^iccH-r ^ stt^0t?* 

(b) ^a-^©Z^T[6]fiirg*i (a) (Cii^ti 
[04] (a)H. II Kl^-r jmtfc£§Sg«:<i;t P, *l 

Ltc&mi. MMzmtn. «i«i0^i{cas(^/cffi^© 

tp{cyn-y htsfcS&rcH-? (b) tt. 02§« 
n -f JUT U -f(C J: *) Z ^^3E L/fci^*© 3 ^£077* 

[^#©§i^] 

1 1 a~x 

1 2 : mmmg^ A-H : Ign^^ 

2 1 : 2 2 : 0d6 

10 0: •^^^aECT^d-^' 
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